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EXPLANATORY STATEMENT 


recent years number changes have been observed the concepts 
applied the design masonry dams. The work that leads such changes 
being done different men, different organizations, and often different 
countries. Under Power Division chairman, Joint Committee Masonry 
Dams was formed 1938, with representatives from the Construction, Irriga- 
tion, Power, Soil Mechanics and Foundations, Structural, and Waterways 


make that widespread experience readily available through the 


medium the Society’s technical publications. 

The Subcommittee Ice Pressure, formed 1947, has conducted vigor- 
ous search for basic information the pressure that ice exerts against dams— 
Switzerland, Norway, Sweden, and Canada, well the United States. 

Three papers (Proceedings-Separate, Nos. 160, 161, and 162) prepared under 
the sponsorship the Subcommittee, are presented encourage the assembly 
facts and figures this important subject. Each paper open dis- 
cussion, within its scope, independently the remaining two. When the 
discussion closed and the authors’ rebuttals have been presented, the group 
will collated single symposium paper Transactions, from which re- 
prints will available. With the completion this work, the Subcommittee 
recommends that: 


(1) Interested organizations encouraged develop their work con- 
nection with ice pressure against dams, and urged maintain mutual liaison 
this field; 

(2) The present Symposium published the Society statement 
the present state knowledge regarding ice pressure against dams, and 
basis for discussion; and 

(3) The Society, possibly through the Power Division, should reconsider 
the matter three four years’ time when the results further investiga- 
tions have become generally available. 


The Transactions printing will include final report, presented 
the Symposium.—Ed. 
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ICE PRESSURE AGAINST DAMS: 


Experimental apparatus for determining ice pressure dams has been 
developed the course research the subject the Hydro-Electric 
Power Commission Ontario, Canada. This paper describes the methods 
investigation adopted the Commission, and details the field installations 
used recording ice pressures. 


INTRODUCTION 


The interest the Hydro-Electric Power Commission Ontario the 
subject ice pressure dams very natural one since operates and 
building large number dams located practically all areas the province 
except the most northern areas. The winter temperatures many these 
dams drop —40°F, even lower, resulting thick ice and thus the possibil- 
ity high ice pressures. Future dams for which design data are required 
may built even more northerly areas. 

The design basis for ice pressure being used for dams the Ottawa River 
and western Ontario, north the Great Lakes, 10,000 per lin dam, 
assumed acting below the regulated water level. common with 
the practice other designers, various values have been used the past 
depending the interpretation the best information available the time. 

The ultimate objective the Commission’s investigation determine 
the maximum ice pressure that may act dams which the Commission 
interested. This recognized ambitious because the many variables 
affecting ice pressure. However, although ideal solution may not ob- 
tained, the investigation has added substantially the knowledge ice pres- 
sure, and aids the design safe and economical dams. 

comments are invited for publication; the last discussion should submitted June 


1953. 
Research Engr., Research Div., The Hydro-Electric Power Commission Ontario, Canada. 
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ICE PRESSURE 


INVESTIGATIONAL METHODS 


view the number factors affecting ice pressure, was decided 
concentrate the direct measurement the force the ice acting the 
dam, and record together with this value many the influencing factors 
possible. From these data, the local weather records and any additional 
measurements and observations that may prove desirable, was hoped that 
method would derived for determining the probable maximum ice pressure 
for any particular situation. 


Top Dam 
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Cables 
Recorders 


Electrical 
Weighing 
Cells 


Fig. shows, schematically, the system that has been evolved for mea- 
suring the essentially platform scale with the plat- 
form vertical rather than horizontal plane. The ice pressure acting over 
the width the platform, “panel,” transmitted load-measuring cells. 
The electrical output these cells (which proportional the load) recorded 
suitable instrument. the load acting the panel equal the 
load corresponding length the dam, the panel and associated equipment 
must exhibit the same degree rigidity the concrete replaced. This has 
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ICE PRESSURE 


not been found feasible, but investigation, based conservative assump- 
tions, has shown that the use massive reinforced concrete panel and de- 
flection compensating load cells, the loss accuracy from this source should 
relatively minor. 

addition the ice pressure, simultaneous records air and ice tempera- 
tures, ice thickness, elevation the forebay, wind direction and velocity, and 


WATER SEAL 


SUSPENSION BOLTS 


incident radiation are made. far possible, record also kept the 
snow cover and the condition the ice, for example, whether clear 
cloudy. Information also obtained about the nature the shores the 
forebay. 

The panel system ice pressure measurement has some shortcomings, 
chief among which the fact that rather costly and can used 
only limited number locations and can installed only the time 
dam constructed. view these shortcomings, consideration was 
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ICE PRESSURE 


given means measuring the ice pressure any point the ice sheet. 
Although there are number ways which this might done, the way 
that seems most promising freeze into the ice load sensitive cells known 
This name has been applied meters independent 
strain. Some work has been done the development such meters other 
investigators, but there appears none the market suitable for ice 
pressure work. The design suitable meter was thus considered. 


STATUS THE 


August, 1950, the reinforced concrete panels were suspended posi- 
tion the Des Joachims Dam (on the Ottawa River) and Pine Portage Dam 
(on the Nipigon River) and plans are being made for similar installation 
the LaCave Dam (on the Ottawa River near Ottawa, Ont., Canada). Fig. 
shows various features these installations, such the method suspension 
and water sealing. shown, two suspension bolts are used each end 
the panel. These are arranged include between them the plane the center 
gravity. Since the location this plane cannot predicted exactly, the 
use two bolts makes possible keep the panel hanging vertically. 

The water seal consists flat rubber gasket held down two sets 
steel sealing plates, one which bolted the panel and the other the dam. 
applying the seal, the recess formed for was first prepared grinding 
down building the concrete, required, produce relatively smooth 
surface. This surface, together with the adjacent steel and the mating rubber 
surface, was then “‘doped” with adhesive, and the rubber gasket 
down plates were applied and bolted down. Normal water pressure these 
seals has not developed any signs leaks. 

The load cells are the design stage (1952). mind liquid-type cell 
provided with liquid-filled bottle connected the cell tube. heater 
the bottle, controlled from sensing elements suitably disposed the 
panel, will provide sufficient heat expand the liquid required com- 
pensate for the deflection the panel and supporting structure. 

commercial pyrheliometer can used for radiation measurement, re- 
sistance thermometers for temperatures and ice thickness, resistance wire- 
type pressure gage for forebay elevations, and commercial wind directions 
and velocity instruments for atmospheric conditions. All these quantities, 
together with the load the panel, are recorded high-speed recording 
potentiometer. 
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